Lamin A/C gene-related cardiomyopathy is associated with progressive heart failure and malignant arrhythmias. Current guidelines advise the use of implantable defibrillators to prevent arrhythmogenic sudden cardiac death only in situations where there is evidence of severe left ventricular dysfunction. We describe a case of a woman with genetically confirmed Lamin C deficiency with preserved left ventricular function in whom an implantable defibrillator was inserted and within a month of implantation was used to terminate symptomatic ventricular tachycardia.
Implications for Practice 1. Mutations in the Lamin A/C gene can affect the heart, skeletal muscles, adipose tissues, bones and nervous tissues with most cases resulting in dilated cardiomyopathy, conduction defects, dysrrhythmias and premature death. 2. Malignant ventricular arrhythmias may occur independently of left ventricular dysfunction and can predate the diagnosis of dilated cardiomyopathy. 3. The early implantation of cardiac defibrillators where there are resting ECG abnormalities may reduce mortality due to sudden cardiac death. penetrant diseases that result in a variety of clinical phenotypes, the majority of which have major cardiac involvement. These include high rates of dilated cardiomyopathy (DCM) and life-threatening arrhythmias with as many as 46% of patients dying suddenly.
1 Current guidelines for the use of implantable cardiac defibrillators (IDC) as primary prevention recognise this increased risk but only in a cohort of patients with established ventricular systolic dysfunction (ejection fraction <35%).
2, ,3
We report a case of a woman with documented Lamin C gene mutation but with preserved systolic function.
Case details
A 32-year-old female was referred for pacemaker insertion after a two-year history of recurrent palpitations thought to be secondary to atrial fibrillation. She had previously been fit and well. There was no history of syncope. There was an extensive cardiac family history (Table 1) . Her father undergone cardiac transplantation for DCM and had proven Lamin C deficiency. A paternal uncle and his son died suddenly at the age of 45 and 38 respectively. A further paternal uncle has been diagnosed with DCM and is awaiting cardiac transplantation. Her paternal grandmother had also died aged 55 years with decompensated heart failure.
During palpitations she complained of an irregular heart beat, malaise, shortness of breath and fatigue. An ECG revealed an atrial tachycardia with variable atrioventricular block ( Figure 2a ). During her initial presentation, treatment with 25mg of oral metoprolol resulted in profound bradycardia with heart rates as low as 20 beat per minute. Spontaneous conversion to sinus rhythm occurred the day after admission. The ECG showed PR prolongation at 240ms as well as abnormal left axis deviation. There were also T wave repolarisation abnormalities in the praecordial leads ( Figure 2b ). The QT interval was normal (QTc of 410ms).
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Kevin Kit Ng and Gerald Kaye After detailed consultation with the patient and family, it was decided to proceed with an implantation of a dual chamber cardiac defibrillator. One month after the procedure, she had a pre-syncopal episode with collapse but no frank syncope. Interrogation of her device revealed one episode of ventricular tachycardia with a cycle length of 240ms successfully terminated with anti-tachycardia pacing during charging (Figure 4 ). Over the following six-month period, she had 37% atrial and 41% ventricular pacing for bradycardia. There were also 71 episodes of non-sustained atrial tachycardia.
Discussion
Lamin A/C gene-related DCM is characterised by progressive heart failure, conduction disease, absent or variable skeletal muscle involvement and a high incidence of sudden cardiac death. The mutation is thought to be responsible for 6%-8% of DCM. 4, 5 Becane et al 1 first reported the high mortality and morbidity associated with the LMNA gene mutation in a large French kindred, with as many as 50% dying suddenly. Left ventricular dysfunction rapidly progressed to heart failure and cardiac transplantation. Furthermore, LMNA mutation carriers also had a poorer prognosis than noncarrier DCM with an event free survival at the age of 45 years of 31% versus 75% for non-carriers. Pasotti et al 6 published the longest follow up of patients with the LMNA mutation and have found that the disease process is highly penetrant and by the age of 60 all patients would have developed the clinical phenotype with a diagnosis of DCM being rare below the age of 20 years. In line with previous publications, they found that the incidence of adverse cardiac events were high, and within the median five-year follow-up period, as many as twothirds of the affected patients had a life-threatening arrhythmia. Meune et al 7 also showed that during a threeyear follow-up period, 42% of patients with the LMNA mutations and implantable cardiac defibrillators had received an appropriate shock for life-threatening ventricular arrhythmia. None of these patients had a depressed ejection fraction, demonstrating that the risk of sudden cardiac death was high before myocardial dysfunction was demonstrated.
Current international guidelines on implantable defibrillators and primary prevention suggest the use of ICD only when left ventricular dysfunction has been established with little consideration to the possible influence of the underlying molecular aetiology. 2, 3 Published literature suggests that patients with the LMNA mutation are at high risk of malignant arrhythmias irrespective of myocardial function 8 . In this present case, the resting ECG was highly abnormal showing both AV nodal disease and widespread Twave abnormalities suggesting a pathological electrophysiological process before demonstrable onset of myocardial systolic impairment. Although the occurrence of ventricular tachycardia a month post implant could be viewed as a fortunate co-incidence, there is growing evidence of the potential pro-arrhythmic effects of ICDs. 9, 10 With more widespread availability of genetic testing, Lamin A and C deficiencies may become an increasingly recognised cause of previously undiagnosed or idiopathic cardiomyopathy.
This case study highlights that in certain clinical scenarios, consideration should be given to the early implantation of ICDs even though left ventricular function may still be preserved contrary to current recommended guidelines.
